Purpose: to investigate the presence of Temporomandibular Disorder, headache and neck pain and muscle pain threshold of cervical muscles in nursing professionals exposed to occupational stress. Methods: 43 women were evaluated for the presence and severity of Temporomandibular Disorder using the Diagnostic Criteria for Temporomandibular Disorder instrument and Temporomandibular Dysfunction Index, respectively. Furthermore, they were evaluated for the pain threshold to pressure on the cervical muscles by algometry and for the presence of headache and neck pain. Results: temporomandibular Disorder was found in sample 30.23% and 0.52 was the mean score of dysfunction severity. Of the participants with Temporomandibular Disorder, there presence of depression was found in 69.23%; 61.64% Grade I in Graded Chronic Pain and Specific Physical Symptoms including pain and excluding pain were 46.15% and 61.64%, respectively. Headache was reported by 55.81% and neck pain by 60.47%. There was no association between the presence of Temporomandibular Disorder, headache and neck pain. Pain pressure thresholds of cervical muscles were low in subjects with and without Temporomandibular Disorder, without statistical difference. The sternocleidomastoid muscle it´s the lowest value of pain pressure threshold. Conclusion: high incidence of Temporomandibular Disorder, headache and neck pain were detected in the studied sample. Temporomandibular Disorder was not associated with the presence of headache and / or neck pain. The high frequency of cervical pain and low pain pressure thresholds in the sternocleidomastoid muscle in all subjects demonstrate the involvement of the cervical spine and muscles in these professionals, resulting of possible improper postures and stress-related muscle tension.
INTRODUCTION
Psychosocial factors like anxiety, depression, and stress can influence the development of the behavioral habits, such as bruxism and teeth clenching, and those can lead to the development of symptoms related to tempormandibular dysfunction (TMD) 1. According to the American Academy of Orofacial Pain (AAOP), TMD covers a group of musculoskeletal and neuromuscular conditions that involve the temporomandibular articulations (TMA), masticatory muscles and all the related tissues 2 . The etiology of TMD is complex, multifactorial and is related to the predisposing, triggering, and perpetuating factors 3 . Parafunctional habits (e.g. bruxism), trauma in the orofacial region 4 , and psychosocial factors are among the risk factors 5 . In relation to men, women have significantly higher probability of being diagnosed with TMD 1, 5 .
In addition to that, TMD is frequently associated to headache and muscular pain in the neck 6, 7 . The neurofunctional and anatomic relation that exists among the TMA, the cervical spine, and the skull can justify the occurrence of those associations. The movements of the skull and the cervical spine occur concurrently to the activation of the masticatory muscles and the mandibular movements, in other words, all postural mechanism that acts in the head participates in the control of the mandibular posture as well 8 . Also, the existence of a convergence of the cervical sensory information with the afferent of the trigeminal nerve can explain deregulation of the painful symptoms 9 .
High levels of stress at work can cause different physical conditions, anxiety, and depression, among others 10 . Symptoms of depression and anxiety can cause muscular hyperactivity 11 . Many times, the emotional tension resulting from stress are relieved by contracting the masticatory muscles 12 , as a consequence there is the occurrence of muscular pain 3 .
Psychosocial risk factors at work can contribute to the high levels of stress among workers 13 . Therefore, when the stressor continues or when there is the simultaneous presence of other stressors, the process of stress evolves to the last phase, which is the exhaustion, that corresponds to the appearance of diseases 14 .
The nursing profession was identified as a highly stressful occupation. Thus, it is relevant to investigate the presence of physical and psychological dysfunctions, and if there is a relation between them, in order to clarify the risk of these dysfunctions in women exposed to stress at work.
Hence, the objective of this study was to check the presence and severity of TMD among the nursing professionals under stress at work; to investigate the presence of headache and neck pain, and its association with TMD; to investigate the pressure pain threshold of the cervical muscles among the professionals with and without the diagnosis of TMD.
The hypothesis of this study is that there is a correlation between the presence of TMD and the presence of headache and neck pain. Also, it is assumed that there is significant difference among the thresholds of pain in the cervical muscles between participants with and without TMD. Besides, it is believed that the higher the level of stress at work, the more severe the TMD.
METHODS
The study is part of a project entitled "Craniocervicomandibular System: methods for evaluation and multimodal therapeutic intervention" approved by the Ethics in Research Committee from the Federal University of Santa Maria (UFSM) under the protocol number 33665714.0.0000.5346, according to the Resolution 466/2012 from the National Health Council.
The research was conducted with nursing professionals of a hospital institution in the city of Santa Maria/RS. The project was presented to the professionals orally in order to select the volunteers. Those who were interested in participating in the study signed the Free Informed Term of Consent (FUTC), answered to an anamnesis form, and the Job Stress Scale (JSS).
In order to be included in the study, the volunteers had to be between 20 and 50 years old, had been working for at least three months in the same institution, in the same function, and they should have been exposed to work stress, according to the JSS. Besides, they had to be in accordance with the procedures that would be conducted and sing the FUTC.
Were considered as exclusion criteria some factors that could interfere in the result of the evaluations: signs of neuropsychomotor impairment (neurological sequelae), being under effect of analgesic, anti-inflammatory, and myrorelaxing drugs, previous surgeries in the cervical spine and/or facial region, treatment for orofacial pain or for the cervical spine within the last six months, and treatment for cancer diseases within the last five years.
From the 53 professionals selected, three were excluded from the research because they did not belong to the established age group and seven were excluded for not presenting work stress according to JSS.
The research was carried out in the Orofacial Laboratory of Motricity from the Federal University of Santa Maria, with 43 women aged between 20 and 50 years old. All the participants were informed about the objectives of the research as well as the procedures that would be conducted.
The anamnesis form included personal, professional, and socio-demographic data, as well as questions related to the inclusion and exclusion criteria of this study. In addition, the participants were also questioned for the presence of headache and neck pain.
The JSS (Appendix A) was used to classify the volunteers for the level of stress exposure at work. To each of the answers of the questionnaire, scores from 4 to 1 were attributed from highest to lowest frequency. The possibilities of answers varied from frequently (4) to never (1) . Therefore, the cut-off for the "demand" dimension was established as follows: low demand: scores from 5 to 14; high demand: scores from 15 to 20. For the "control" dimension those who reached scores from 6 to 17 were considered as low control, and classified as high control those who scored from 18 to 24 15 . Professionals exposed to a combination of high demand and low control were considered as a group of higher exposure to stress at work; those exposed to high demand with high control or to low control with low demand were considered as groups of intermediate exposure to stress at work, and those with high control and low demand were classified as not exposed to stress at work 15 .
The selected participants were evaluated for the presence and severity of TMD, presence of headache, neck paina, presence and level of depression, and for the threshold of cervical muscular pain.
The instrument Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) 16 was used in order to evaluate the volunteers for the presence of TMD. The possible diagnoses of RDC/TMD can be: Ia) myofascial pain, Ib) myofasical pain with limited mouth opening, IIa) disc dislocation with reduction, IIb) disc dislocation without reduction, with limited mouth opening, IIc) disc dislocation without reduction, without limited mouth opening, IIIa) arthalgia, IIIb) osteoarthritis of TMJ, and IIIc) osteoarthorsis of TMJ 16 . From the axis II of the RDC/TMD, were evaluated the presence and levels of depression (normal, moderate, or severe), level of chronic pain, and levels of Non-specific Physical Symptoms (NSPS) including pain, and NSPS excluding pain.
The Temporomandibular Index (TI) 17 was calculated based on the clinical findings of the RDC/TMD protocol. This index evaluates the severity of TMD encompassing three domains with value attribution of 0 (absence of clinical sign) to 1 (presence of clinical sign): functional index (mobility), muscular index, and joint index. For the funcional index were considered 12 items referring to the mandibular movements: non-assisted opening, and assisted opening with and without pain, left and right lateralization, protrusion and patter of mandibular opening. The muscular index contemplates the palpation of 20 spots referring to the temporal extra-oral masticatory muscles in its three bundles, masseter in three regions, posterior mandibular region, submandibular region, and intra-orally in the area of the lateral pterygoid and the tendal of the temporal muscle. And, finally, the joint index, composed of eight items considering the TMJ palpation (lateral pole and posterior ligament) and perception of articular sounds such as clicking in the opening movements, mandibular closing and lateralization, and presence of fine and thick crackles. The TI is composed by the arithmetic mean of the three indexes, and considering that the closer the index is to 1, the greater is the severity of the signs and symptoms of TMD 17 .
The presence of headache and neck pain was investigated in the anamnesis form. Were classified as having headache and/or neck pain the individuals who showed recurrent pain in the head and/or cervical muscles for at least six months.
The PPT of the cervical muscles -scalenus, sternocleidomastoid (SCM), suboccipitals, upper and middle trapezius -was verified, bilaterally, by algometry. Each spot was compressed with an algometer twice, with an interval of three minutes between each time, and the mean of the values was calculated and registered 18 .
It was considered 0.5 kg/cm 2 as the lowest pressure value taking into account for registration and 4 kg/cm 2 as the highest pressure applies by the algometer, if the volunteer did not report any pain during the evaluation of these muscles.
The statistical analysis was carried out with the software STATISTICA 9.1. For this analysis, in relation to the presence of TMD, after the classification according to the criteria aforementioned, were considered only two groups -with diagnosis of TMD (including all the diagnoses groups) and without diagnosis of TMD. Data related to the sociodemographic profile of the sample were described, presented in the absolute and relative frequencies. The correlation between The greatest part of the sample as constituted by nursing technicians (74.42%), married (60.47%), with employment contract (90.70%), working in the actual function between one and five years (58.14%).
According to the RDC/TMD, from the total of 43 women evaluated, 13 (30.23%) presented TMD, from these, six presented myogenic TMD (46.15%) and the other seven presented mixed TMD (53.85%). Bilateral impairment was found in 10 volunteers, and unilateral was found in three (one volunteer showed unilateral impairment on the right side and two on the left side). From the 13 participants with TMD, from the axis II of the RDC/TMD, it was observed the presence of depression in nine of them (69.23%). The moderate and severe
RESULTS
The sample was composed by 43 women with an average age of 35.33±6.78 years old, being 97.67% exposed to the intermediate level of stress (high demand and high control at work) and 2.33% exposed to higher level of stress (high demand and low control), according to the demand-control model of JSS. On Table 1 the sample is showed according to the levels of stress exposure at work. Table 3 presents the mean values, standard deviation, and p value of the algometric evaluation of the cervical muscles obtained in the participants' evaluation with and without the diagnosis of TMD.
Statistical associations among the studied variables were not found, for instance, between TMD and headache (p=0.244), and TMD and neck pain (p=0.559) through chi-square test. the levels of stress, represented by the demand and control dimensions, and the severity of TMD was conducted by Spearman's correlation coefficient. The association among the presence of TMD, neck pain, and headache were carried out by Chi-square text.
The normality of data was tested with Shapiro-Wilk test, and the algometry values for the cervical muscles from the groups with and without diagnosis of TMD were compared by using Mann-Whitney U test. Was considered as statistically significant the value of p inferior to 0.05. levels of depression were found in 30.77% (n=4) and 38.46% (n=5) of the participants, respectively. As for the level of chronic pain, 61.54% (n=8) of those participants showed level I, for instance, low incapacity and high intensity. In relation to the NSPS, 46.15% (n=6) and 61.54% (n=8) showed severe levels of NSPS with pain and of NSPS without pain, respectively, according to the evaluation of the axis II of RDC/TMD. The volunteers with TMD showed a medium score value of the severity of the dysfunction of 0.52 obtained with TI. Table 2 presents the data related to the presence of headache and neck pain among the participants with and without the diagnosis of TMD. Among the women with TMD, the correlation between the levels of stress, obtained through the demand and control dimensions from the JSS scale, and the severity of TMD, obtained through TI, were not significant (p=0.114 and p=0.568, respectively).
DISCUSSION
The participants included in this study had worked more than three months in the institution, for instance, those who were hired after the experience period.
TMD was considered as a physical manifestation, which can have stress as a contributing factor. In this study, 30.23% of the individuals were diagnosed with this dysfunction. It is highlighted that TMD has multifactorial etiology, being stress as one of the predisposing factors 1, 19 .
The presence of TMD in the participants of this study was expected, because the symptoms of the disorders of the masticatory system are more frequent in women than men 20 , and attack individuals who belong to the age-group established in this research 21 . The results found in this sample are similar to the prevalence of TMD in the general population (40%), according to AAOP 2 . Besides, participants of this study presented exposure to occupational stress. As already noted, symptoms related to TMD were predominant in women who had an employment contract 21 . However, almost 70% of the sample did not show TMD. Although the psychosocial factors are associated with the appearance of symptoms related to TMD, the etiology of this disorder has not been completely explained yet. Some authors state that the malocclusion is one of the main factors that cause TMD 22 . Nowadays, it is considered that there is not only one single etiologic factor responsible for TMD, being its etiology multifactorial comprising functional, anatomic and psychosocial factors 23 .
The mean score value of the severity of TMD (0.52), obtained by TI in this sample, can be classified as moderate and was similar to the values found in men and women with TMD (TI=0.48) 24 . The authors classified the severity of TMD through the TI scores as: medium, from 0 to 0.3; moderate, from 0.3 to 0.6; and severe, from 0.6 to 1.
It is observed a great participation of the psychosocial components in the diagnosis of TMD. From the 13 participants with TMD, from the axis II of RDC/TMD, the presence of depression was observed in nine of them. Depression is probably the most common emotional state present in patients with TMD 25 . Higher levels of depression were verified in patients with TMD rather than in healthy subjects 26 . Besides that, depression increases the perception of pain, which can be linked to the appearance of chronic symptomatology 27 and be predisposing factor for TMD. A study showed that individuals with depression presented 2.65 times more chances of developing TMD when compared to the group without depression 28 .
Somatization on RDC/TMD is known as NSPS. It is the state in which the individual expresses his/her psychological problems through physical symptoms. The presence of psychosocial factors such as depression, can contribute to the development and maintainability of pain 3 . Therefore, the presence of depression and somatization, found in severe level in many of the participants of this sample, can contribute to the development of TMD and for the chronicity of pain in those individuals.
The incidence of headache among women of this sample is higher to the incidence of the adult world population, which is of 46% 29 . Recurring headache can be found in 70% to 85% of the patients with TMD 6 . A study found high prevalence of headache among the nursing team thought to be associated with occupational stress 30 . Although the development and evolution of headache can be influenced by stress 19 , it may not be the exclusive causing agent. The sample of this study is composed by women, and they are more susceptible to headache 14 . Anxiety disorders and depression also seem to contribute to the occurrence of episodes of headache 18 . Besides, the lack of physical exercises practice can be a contributing factor, one that was found in the sample of this study. In any case, the presence of headache associated to stress turn women into a group risk for emotional imbalance 19 .
A study concluded that women with headache, both chronic and episodic, do not only have a higher prevalence of TMD, but also a higher risk factor of developing the problem 31 . Another study found symptoms of headache evaluated by visual analogue scale (VAS), both in the group of patients with TMD and in the control group; however the symptoms were more significant in those with TMD 32 . The presence of headache in the sample of this study did not associate the presence TMD, contradicting results from other studies 6, 31, 32 . A hypothesis for this finding is that the present study did not present a specific design for the analysis of the correlation between different types of TMD and of headache, which could have answered this question more accurately.
Neck pain was referred by a great number of volunteers. The presence of neck pain can be related to psychosocial factors as well as to the mechanical exposure in the work environment. In a previous study, an association between musculoskeletal disorders was found, such as lumbar pain, and psychosocial factors 33 . A reason would be that the muscle tension caused by stress generates spasms of various muscles, particularly to those of the cervical region, resulting in episodes of pain 34 . The postural changes, for example, anteriorization of the head, which can be associated to the hyperextension of the upper cervical spine, can result in functional changes and pain 35 . The speeding of the work pace, the physical manipulation of patients, and repetitive techniques associated to inadequate body posture, are relevant precipitating factors 13, 34 . Thus, it is possible to suggest that the psychosocial factors of work and the mechanical factors can act jointly or as aggravating factor each other.
There was not found association between the symptoms of neck pain and the presence of TMD. Like the results in a study previously conducted, possibly, the lower severity and lower duration of craniomandibular and neck pain in the studied sample may have justified the absence of this association 36 , as well as the lack of a more detailed analysis of correlation including the different diagnoses of TMD and the different severities found. It has already been noted that the higher the severity of TMD, the higher the severity of cervical dysfunction 37 .
The PPT of the cervical muscles of the participants with diagnosis of TMD showed to be inferior to the values found in the evaluation of the participants without the diagnosis of the dysfunction. However, only the upper trapezius muscle showed statistical difference among the participants with and without TMD. It has been already noticed, by electromyography, in the trapezius muscle of patients with TMD, increase of electrical activity under resting in relation to the corresponding muscles of control subjects 38 . The results suggest that there is a higher tension of this muscle in individuals with TMD. The SCM muscle showed the lowest pain threshold in both groups (0.86 and 1.03 kg/cm 2 , with and without the diagnosis of TMD, respectively) in comparison to the other muscles evaluated. A previously conducted study also found lower pain thresholds for the SCM muscle, in relation to the other muscles evaluated, what was verified both in individuals with TMD (1.6 kg/cm 2 ) and in the control group (2.6 kg/cm 2 ) 32 . The value of 2.7 kg/cm 2 in the algometry of the trapezius muscle was verified in a study 39 , and is similar to the value found in the present evaluation of the upper trapezius muscle.
There was found a high percentage of volunteers with neck pain, even among those who were not diagnosed with TMD. The presence of neck pain was demonstrated by the assessment of low PPT in the analyzed muscles, in special the SCM muscle. Values equal or lower than 3 kg/cm 2 can be considered abnormally low 39 . Thus, it is possible that the cervical pain is not related only to the presence of TMD. Ergonomic factors, inadequate posture, physical manipulations, and repetitive techniques can also influence cervical pain, as it has already been mentioned.
This study showed some limitations, among them is the reduced sized of the sample and the absence of specific exams to evaluate headache and neck pain.
High frequency of TMD was detected in the participants of this study. It is important to consider that this dysfunction can also be reflected on myofunctional changes and loss of important stomatognathic functions such as chewing and swallowing 40 .
In this study, the presence of TMD was not associated with stress at work. It is highlighted that cross-sectional studies like present one, provide only an instantaneous image of the variable which is intended to be studied. There is the need for other studies that evaluate the presence of stress at work in the course of time.
It was pointed out, in this study, that the diagnosis of TMD in those professionals only occurred due to the promotion and implementation of this research. The evaluated professionals did not have any knowledge about the dysfunction and its possible relation to the symptoms of headache and neck pain. In the same way, they were unaware of the therapeutic possibilities in the craniocervicomandibular dysfunctions.
The results found reveal the importance of not underestimating the influence of psychosocial factors, particularly stress, both in the beginning, and in the perpetuation and/or worsening of TMD by the professionals in the area of orofacial rehabilitation. It is also highlighted that prevention measures and control of stress at work can be beneficial to the well-being of this population, as well as to all working classes.
Nevertheless, since the work routine in working institutions are hard to be altered, the individual has to adopt measures to control the stress generated in the working environment. Such measures will only be possible through heightening awareness in respect to the greatness of the problem. Therefore, the evaluation and treatment of the individuals who complain about facial pain, headache, and cervical spine pain should be globalized, including the psychosocial factors that can be involved. Also, it is important to highlight the necessity of early investigation on the effect of the psychosocial factors over the craniocervicomandibular muscle system.
CONCLUSION
It was detected, in the studied sample, a high incidence of TMD of moderate level. It was also noticed high incidence of headache and neck pain, however without association with the presence of TMD. The pressure pain threshold of the cervical muscles proved to be lower among the professionals with the diagnosis of TMD in relation to those without the diagnosis. However, only the upper trapezius muscle showed significant difference between the groups.
